With the proposition hypothesis inferred on the basis of the dual economic growth model (DS Model) as the theoretical analysis framework, this paper applies the dynamic spatial panel data model to investigate the direct influence factors of Chinese agricultural modernization progress and the spatial spillover effect. The empirical analysis results show that, the progress of the agricultural modernization is of the cumulative effect of time and radiation leading role of space; The industrialization also has the direct positive influence on the modern agriculture in the short term; Agricultural irrigation and urbanization will generate a positive direct impact and spatial spillover effect on agricultural modernization in the short term; Agricultural science and technology input investment and rural finance expenditure has the promoting effect on the agricultural modernization; What is alarming is that in China the long-term mechanism to promote the progress of agricultural modernization has not yet been formed.
INTRODUCTION
The improvement of the labor productivity is one of the goals that agricultural modernization is in pursuit of. Only if the agricultural labor productivity is improved, is it possible to increase the farmers' income. When the labor productivity is improved, the supporting agricultural technology that is conducive to improve the land productivity shall be implemented at the same time (Beatty and Liao and Yu, 2013) . Agricultural mechanization is the central part of the agricultural modernization, which can bring the qualitative leap for the agricultural productivity (Nottorf and Funk, 2013; Klöckner, Nayum and Mehmetoglu, 2013) . The target mission of the agriculture is the " Three-ations, three rates and three abilities", namely, to improve the level of the agricultural mechanization, water conservation and informatization; To improve land output rate, resource utilization rate and agricultural labor productivity; And to enhance the agricultural anti risk ability, market competition ability and sustainable development ability (Tong, Yu and Cho, 2013; Swaminathan, Reddy and Dommer, 2012) .
The conditions for the agricultural production conditions defer significantly among all regions. Certain economic characteristic of a region is associated with the same economic characteristic of the neighborhood regions (Fei, 2015; Ahmed, 2012) . In the research on the scientific understanding of the progress of the agricultural modernization and its influencing factors, it is necessary to take the spatial effect that exists between the regions as the premise of analysis, and there may be mutual influence between the local region and the neighborhood region on the progress of agricultural modernization. The direct influence factors and the spatial spillover effect of the static space on the agricultural modernization of all regions have been analyzed empirically, with the agricultural machinery ownership to reflect the level of agricultural modernization, so as to find the agglomeration effect of the financial support for the agriculture (Joynt, Chan and Orav, 2013) .
General the spatial econometrics mainly includes Spatial Lag Models (SLM) and Spatial Errors Model (SEM) (Chen, Young and Zhuang, 2012; Schumann, Wünderlich and Evanschitzky, 2014) . The SLM models are about the dependency of the dependent variables of a region on the dependent variables of the neighborhood regions. For example, in a region, the agricultural mechanization level can be affected by the level of agricultural mechanization in the neighborhood regions (Pan, Wang and Zhang, 2015) . SEM model hypothesizes that the spatial effect comes from the error term, which is due to some unknown causes. After the Spatial Dubin Model (SDM) incorporates the independent variable spatial related items into the model setting, the multicollinearity in the traditional measurement is no longer a question of model hypothesis error (Sonnentag and Binnewies, 2013) . As far as the Spatial Dubin Model that is mentioned in the recent new literature, it contains both the dependent variable and independent variables of the spatial lag term at the same time. The dependent variables of a region are not only affected by the region's dependent variables, but also partly dependent on o the dependent variables and independent variables of other regions. The agricultural mechanization level of a region can be affected by the agricultural mechanization level of the neighborhood region, but may also be affected by the industrialization level of the neighborhood regions (Tu, Meng and Sun, 2012) . The defect of the non-dynamic spatial Durbin model is that it is unable to determine the short-term effect of the Model, and the economic growth model can be transformed into the form of the Dynamic Spatial Durbin Model (DSDM) (Daneshvary and Clauretie, 2012) . DSDM model has studied the influence the long-term and short-term direct and indirect effects of the cigarette demands in all states of the United States (De and Vandekerckhove, 2012) .
In the existing research literatures on the issues of the agricultural modernization, there are already cases that apply the spatial econometric method to carry out empirical analysis. Compared with the traditional measurement methods, these studies have broken through the disadvantage of the assumption that the influencing factors of the agricultural modernization in various regions are independent of each other, while the spatial interaction effect is ignored. Even if currently some spatial econometric analysis methods have been adopted, there is rarely analysis on the long-term and short-term effects of the influencing factors. China's agricultural modernization progress is a dynamic development process, and the long term direct and indirect effect, as well as the short term direct and indirect effect of this process shall be explored in the research. For this purpose, under the theoretical analytical framework of the DS model, this paper applies the dynamic spatial panel data model to analyze the direct influencing factors and spatial spillover effect of the progress of the agricultural modernization.
THEORETICAL ANALYSIS FRAMEWORK
This paper has inferred two proposition hypotheses on the basis of the DS Model of the endogenous technological progress.
There are traditional agricultural sector and modern industrial sector existing in the economy, and the function of the agricultural technology progress is inferred from the production function of these two departments as the following:
In which, 1,t A represents the technological progress of the agricultural sector, t K represents the capital, which is a part of the output of the industrial sector, k a represents the proportion of the entire capital that is invested in the agricultural sector. Equation (1) shows that the agricultural technology progress is a function of the capital input and the technical efficiency of the agricultural base, the capital input comes from the advanced elements of the industrial sector (the so-called "back-feeding"), and hypothesis 1 can be inferred as the following: The industrialization brings the input of agricultural advanced elements, such as mechanization, etc., which is one of the main embodiment of the agricultural modernization. In addition, the farm machinery subsidies in the fiscal support to agriculture policy and other capital investment have also promoted the improvement of the agricultural mechanization.
By the agricultural production function the growth rate of the output of agricultural products can be obtained, and from the agricultural products demand function, the growth rate of the agricultural products demand can be obtained, then based on the equilibrium conditions of the agricultural product supply and demand, the technological progress rate of the agricultural sector can be inferred as the following:
In which, 1,t g represents the technological progress rate of the agriculture sector, n represents the population growth rate, 1,t n represents the growth rate of the agricultural employment, a stands for the land output elastic coefficient, and  A g represents the growth rate of per capita demand for the agricultural products. Therefore, hypothesis 2 can be inferred: The urbanization drives the improvement of the agricultural production efficiency, one of the main embodiments of the agricultural modernization from two aspects, which includes two aspects of the labor productivity and the land output rate: (1) The urbanization brings about the upgrade of the food consumption structure, the per capita agricultural products demand  A g increases, while the update of the food consumption structure will propel the development of the catering service business in the tertiary industry. (2) The urbanization is reflected in the urban tertiary industry (service industry), and the secondary industry (industry and construction business), causing the decrease of 1,t n ; both of the aforementioned factors will promote the increase in the technological progress rate of the agricultural sector, and improve the agricultural production efficiency.
The agricultural modernization progress of a region can be affected by a series of factors associated with the region, and may also be affected by these series of factors of the neighborhood region. These logical relations can be elaborated by the spatial Durbin model, which can be written in the dynamic form:
In which, t Y is composed of the agricultural modernization proxy variables observed values, and t X represents the series of factors that influence the agricultural modernization. 1  and 2  represent the reaction parameters of the independent variable. And W describes the regional spatial arrangement in the samples.  ,  and , in turn, are the reaction parameters of the dependent variable time lag item 1  t Y , the dependent variable spatial lag item t WY and the dependent variable spatial and time lag item 1  t WY .  t is the interference item vector.  is the regional fixed effect vector.  t is the period fixed effect coefficient, and  N is the period fixed effects vector. Equation (3) is called the dynamic Spatial Durbin Model, if  =0, 2  =0, then the short-term indirect effect does not exist; If  =   and 2  =0, the long term indirect effect does not exist. This model is used to estimate the short-term and long-term direct effect, and the short term and long term indirect (spatial spillover) effect. If constraint condition 2  =0 is imposed on Equation (3), and 1  is replaced by  , then the indirect (spatial spillover) effect coming from the spatial lag dependent variable is set to be 0, at this point, the form of the dynamic panel data model is as the following:
If condition 1 
If the model space is co-integrated, the matrix in the square brackets is singular, then the long term direct effect and long term indirect effect is not to be determined (Parent et al.; 2010 , 2011 . WY and WX are introduced and take the independent variables and dependent variables of other regions into consideration, and the change of the observed independent variables of a region may affect the observed dependent variables of other regions.
EMPIRICAL ANALYSIS
Take the proposition hypothesis inferred on the basis of the DS model as the theoretical analysis framework, combine with the ideology of the "Three -ations and Three rates", and then consider the data availability to select the variables for the empirical analysis. Take the agricultural automatic mechanism transmission AMT (mwe), per capita agricultural yield PAY (yuan), per hectare land agricultural yield DAY (thousand yuan/hectare). The independent variables are as the following: The rate of urbanization CITY (%), irrigation measurement indicator effective irrigation region IRRG (thousand hectare), proxy industrialization secondary industry per capita labor yield PIND (yuan), dynamic agricultural mechanization proxy variable per hectare machinery total power DAM (w/ha), resource utilization proxy variables: fertilizer per hectare DCHM (kg/ha), rural financial expenditure AFN (ten million yuan); Service sector productivity proxy variable tertiary industry per capita labor yield PSE (yuan/person), science and technology investment proxy variable agricultural technical personnel number ARE (person). Except that the sample time of the agricultural technicians is from 2000-2000, the time interval of the rest of the samples is from 1980-2012, and all the other variables of the amount involved in this paper adopt the similar approach to carry out the conversion on the fixed base. To alleviate the heteroscedasticity problem, except for the CITY variable, take the logarithm processing for all the other variables. ij W is the non-diagonal element of the space weighted matrix
represents the distance between the provincial capitals, and min d is one of the shortest in all the bilateral distances), and the diagonal element is 0. Table 1 has shown the estimation and inspection when the dependent variable is the agricultural machinery power lnAMT. F inspection statistical magnitude and adjoint probability is 0.746 and 0.827 respectively, which shows that the period fixed effect should not be included in the spatial lag model. After the selection of the spatial lag model that does not include the period fixed effect as set out in the Column 2 of Table 1 , stationarity inspection is carried out, namely,      is calculated, and the Wald statistic is applied to inspection the null hypothesis 1       . Wald statistics and the adjoint probability are 54.738 and 0.000 respectively, which have rejected the null hypothesis, and      is equal to 1.121, which is significantly greater than 1, hence the model is discrete. When the model is not stationary, the first order difference of space shall be conducted on the model. After the first order difference model of space, the model is not stationary either, due to its failure to meet the condition   is established, the spatial co-integration mode of the progress of the agricultural mechanization l cannot be rejected. The third column in Table 1 is the model to impose the constraints of co-integration, if the model has spatial co-integration, the long term direct and indirect effects cannot be determined. In the spatial co-integration model, the time lag coefficient of the dependent variable is significantly positive, which suggests that the agricultural mechanization has the cumulative effects of time, namely, the higher the level of agricultural mechanization in the previous period is, the higher the level of the agricultural mechanization in the current period will be as well. The fourth column in Table 1 has given the estimation and inspection of the agricultural modernization dynamic spatial Dubin model, the space and time lag, spatial lag and time lag coefficient of the dependent variable lnAMT is still significant. In the three factors that affect the agricultural mechanization dynamic variables, only the coefficient of the effective irrigation area variable InIRRG is significant. In the spatial lag items of the independent variables, the coefficient of the spatial lag variable W×lnPIND is significantly negative, which indicates that the industrialization of the neighborhood region has inhibited the region's agricultural modernization. The next four columns in Table 1 show the decomposition and inspection of the long-term and short-term directly or indirectly effect on the basis of the agricultural mechanization dynamic spatial Dubin model. In the short term, the direct effect of the three variables CITY, InIRRG and lnPIND3 is significantly positive, which show that in the short term the urbanization, agricultural irrigation construction and industrialization of the local region has significantly contributed to the local agricultural modernization. And the short-term indirect effect of the three variables is significant too, which indicate that in the short term, the urbanization and agricultural irrigation construction of the neighborhood region has promoted the agricultural modernization of the local region, the industrialization of the neighborhood regions, however, has inhibited the local agricultural modernization. The long term direct effect and indirect effect is not significant. Table 2 shows the estimation and inspection when the dependent variable is the agricultural labor efficiency. F inspection statistical magnitude and the adjoint probability is 0.729 and 0. 846 respectively, which shows that period fixed effect should not be included in the spatial lag model. After the selection of the spatial lag model that does not include the period fixed effect as shown in the second column of Table 2 , the stationary inspection is carried out, and the Wald statistics and adjoint probability is 0.603 and 0.438 respectively, which has failed to reject the null hypothesis 1       , but      is equal to 0.976, which is less than 1, indicating that the spatial lag model is stationary. The third column in Table 2 has provided the estimation and inspection of the dynamic spatial Dubin model. The spatial and time lag of the dependent variable W×lnPAY(t-1)and InIRRG coefficient is no longer significant, and the independent variable lnDAM coefficient is still significantly positive, while lnDCHM coefficient is significantly negative, which indicates that the agricultural mechanization has significantly promoted the agricultural labor efficiency, while the excessive application of fertilizer has reduced the efficiency of agricultural labor efficiency. The three spatial lag variable coefficients are no longer significant.
The dependent variable given in Table 3 shows the estimation and inspection of the agricultural land of efficiency. F inspection statistics and adjoint probability is 13.969 and 0.000 respectively, which has refused the null hypothesis that does not include the period fixed effect. After the selection of the spatial lag model that include the period fixed effect as shown in the second column of Table 3 , the stationarity inspection is carried out, and the Wald statistical magnitude and adjoint probability is 30.805 and 0.000 respectively, which has rejected the null hypothesis 1       , and      is equal to 0.663, which is significantly less than 1, indicating that the dynamic spatial lag model is stationary. In the estimation results of the spatial lag model that include the period fixed effect, the spatial lag coefficient of the dependent variable is significantly positive, and the neighborhood regional land efficiency has spatial spillover; Variable lnAFN and lnARE coefficient is significantly positive, and the agricultural finance and the investment in the science and technology have improved the efficiency of the agricultural land. 
CONCLUSION
Under the theoretical framework of the DS model, this paper has applied the dynamic spatial panel data model to analyze the direct influence factors on the progress of the Chinese agricultural modernization and the spatial spillover effect. This paper has made use of the three indicators of the agricultural mechanization, agricultural labor efficiency and agricultural land efficiency as the proxy variables of the agricultural modernization to carry out the inspection. What is different from the traditional empirical method is that, this paper has not only focused on the local factors that affect the agricultural modernization, but also analyzed the mechanism of action of the various influencing factors on the agricultural modernization in the neighborhood regions to the agricultural modernization in the local region. This paper has scientifically analyzed the direct affects and the spatial spillover effect of the various factors on the agricultural modernization, and estimated the magnitude of their role in long term and short term, which has been widely ignored in the current literatures of the research on the agricultural modernization. The empirical analysis results show that: Firstly, both the first and second form of the agricultural modernization has the cumulative effect on time and the radiation driven effect on space. Secondly, the urbanization has generated positive direct effect and spatial spillover effect on the agricultural modernization in the short term, while the impact in the long-term impact is not significant. Thirdly, the industrialization has positive direct influence on the agricultural modernization in the short term, while the indirect effect in the short term is negative. Fourth, in the short term, the farm irrigation facilities construction has had significant direct impact on the agricultural modernization, and also brought the significant spatial spillover effect. Fifth, the short term direct effect of the facilitation of the development of agricultural modernization to the agricultural mechanization is significant. Sixthly, the excessive application of fertilizer has led to the inefficiency in the production, which is not conducive to the agricultural modernization. Seventhly, the agricultural fiscal expenditure and investment in science and technology has significantly promoted the agricultural modernization of the local region and neighborhood regions.
